
9 RU 

(51) MflK 6 



2 109125 3 C1 

E 21 B 7/04 



POCCHHCKOE ArEHTCTBO 
no nATEHTAM M TOBAPHbIM 3HAKAM 



' 12 > OflMCAHME H3QEPETEHHfl K nATEHTY POCCHMCKOH OEflEPAUHH 



O 

CD 



(21), (22)3aflBKa: 94036593/03, 30.09.1994 

(46) flaTa ny6nni<aLjnn: 20.04.1998 

(56) Ccnjikm: SU, aBTopcKoe CBMfleTenbCTBO, 
1189984, Kfi. E 21 B 7/04, 1985. 



(71) 3afiBHTejib: 

BcepoccMMCKMfi HayHHO-nccneflOBaTejibCKufi 

MHCTMTyT MGTOflMKM M TeXHMKM pa3BeflKM (BMTP) 

(72) M3o6peTaTerib: MonynoBCKnti A.M., 
Mopo30B KD.T. 

(73) naTeHTOo6naAaTenb: 

BcepoccMMCKMfi HayHHO-nccneAOBaTejibCKufi 

MHCTMTyT MeTOAMKM M TGXHMKM p33BeflKM (BMTP) 
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(57) PecpepaT: 

Mcnonb30BaHne: npeAnaraeMoe 
TexHunecKoe peiueHMe othochtca k 6ypoBOMy 
o6opyflOBaHnio v\ npeflCTaBiuieT co6otf CTeHA 
Ann MOAennpoBaHMfl paooTbi 6ypoBoro CTaBa b 
HannoHHoR CKBa>KHHe, npHMeHaeMbifi ann 

HCnblTaHUfl 6eCKTIHHOBblX CK0/lb3fllflMX 

OTKnoHHTenefi nyieM BbinonHeHna sneMeHTOB 
n3BecTHoro CTeHfla flnsi MOflennpoBaHH?i 
no-HOBOMy , b tom HHcne, 3a cneT 
ncnorib30BaHHJi b hobom CTeHfle sneMeHTOB 
caMoro HcnbiTbiBaeMoro OTKnoHHTens. 
CymHOCTb: ctsha BKntonaeT MOAenb CKBa>KMHbi b 
BMfle Tpy6MaToro aneivieHTa, MOAenb 6ypoBoro 
CTaBa, y3Jibi wraflaHHH KpyTfliflero MOMema n 
oceBoPi Harpy3KH, MOAenb 3a6os CKBawHHbi b 
BMfle nopnyca n coflepwaiflyK) lutok c ynopHbiM 
noflninnHUKOBbiM aneMeHTOM, KOHTaKTHbitf y3en, 
flamnKM ookobhx ycnnnPi. HoBbiM flBJineTca to, 
hto MOflenb oypoBoro CTaBa BbinoriHeHa b BUfle 
Bana OTunoHHTenn c y3noM pacKpenneHun, a 
MOflenb CKBa>KMHbi BbinoriHeHa b BUfle Kopnyca 
OTKnoHMTena c okhom nofl BbiflBH>KHyic nnawKy 
pacKpenriflKDLnero y3na m flByx flaTHUKOB 



60KOBNX yCMflMi?i, 3aCpMKCMpOBaHHblX OflMH 

HanpoTMB OKHa Kopnyca, flpyroPi - HanpoTMB 
HM>KHeM ceKi\m Bana OTKnoHMTenfl co CTopoHbi 
ero noBopoTa. Moflenb 3a6os BbinonHeHa co 

UJTOKOM, OflHH KOHeL( KOTOpOTO Ha LUJlHL(aX 

coeflHHeH nepexoflHUKOM c HH>KHefi ceKi\weV\ 
sana, OTKnoHi/iTena, flpyrotf KOHei4 BBefleH b 
nonocTb Kopnyca n ocHaifleH KOHTaKTHbiM y3noM 
b BUfle npn>KaTbix k Topi^eBOM CTeHKe Kopnyca 
LuapuKonofliunnHUKOB b OTKpbiToCi o6oflMe. npn 
3TOM pa3Mepbi aneMeHTOB ninnL(eBoro 
coeflUHeHun, niTOKa, nonocTH Kopnyca Ha LUTOKe 
n o6ofiMbi Bbi6paHbi c o6ecne»-ieHneM KaMeHns 
LuapuKonoflLunnHUKOB no CTeHKe Kopnyca b 

COOTBeTCTBHH C nOBOpOTOM HH>KHeCl CeKL^MH 

Bana OTKnoHHTenn. 5 nn. 
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(54) STAND FOR SIMULATING OPERATION OF DRILLING STRING IN INCLINED BORE-HOLE 



(57) Abstract: 

FIELD: mining industry; drilling 
machinery and equipment. SUBSTANCE: stand 
is used for testing wedgeless sliding 
whipstocks. Simulation is effected with 
application of components of actual 
whipstock itself in stand. Stand has model 
of bore-hole in the form of tubular 
component, model of drilling string, units 
for creation of torque force and axial 
thrust, model of bore-hole cutting face in 
the form of body and containing rod with 
thrust bearing component, contact unit, 
sensors of side forces. Model of drilling 
string is made in the form of whipstock 
shaft with fastening unit. Model of 
bore-hole is made in the form of whipstock 
body with opening for extending slip of 
fastening unit and two sensors of side 
forces with one of them secured against body 
opening, and other secured against lower 
section of whipstock shaft at side of its 



turning. Cutting face model is made with 
rod. One end of rod is spline-connected by 
adapter with lower section of whipstock 
shaft, other end of rod is introduced into 
body space and carries contact unit in the 
form of ball bearings in open cage which are 
pressed against end wall of body. Dimensions 
of splined connection components, rod, body 
space on rod, and cage are selected so as to 
ensure running of ball bearings over body 
wall in compliance with turning of lower 
section of whipstock shaft. EFFECT: higher 
efficiency. 5 dwg 




o 

CM 

o 



ft 



O 



-2- 



to 
o 

to 
en 

O 



M3o6peTeHne othochtch k 6ypoBOMy 
o6opyflOBaHHK3 1/1 npeflCTaBnneT co6oti CTeHfl 
Ana MOflennpoBaHMfl pa6oTbi 6ypoBoro CTaBa b 
HaKnoHHoti CKBa>Ki/iHe, a KOHKpeTHO - CTeHfl ppn 
ncnbiTaHna OTKnoHHTeneW 6ecKnnH0Bbix 
CKonb3flifli/ix Tuna "OBC", "KeAp" v\ AP 

B HacToamee BpeMH n3BecTHbi CTeHAbi Ana 
MOAennpoBaHMn m ncnbuaHUfl 6ypoBoro 
o6opyAOBaHns, HHCTpyMeHTa h HccneAOBaHna 
npoueccoB 6ypeHnn b HaKnoHHO-HanpaBneHHOM 
6ypeHnn. 

Oah3ko, KaK 6yAeT noKa3aHO HH>Ke, 
n3BecTHbie CTeHAbi HenpuroAHbi pf\n ncnbuaHnq 
OTKnoHMTejieK 6ecKnnHOBbix CKonb3fim,nx, Ana 
nccjieAOBaHun pa6oTbi Korapux TpeoyeTCfi 
npoBOAHTb M3MepeHnn cokobux ycunuR n 
nepeMeLneHnK, B03HHKaioLflnx npn BbABH>KeHnn 
pacKpennaioLuefi nnawKH M3 OKHa b Kopnyce 
OTKnoHMTena h npn neperoce b luapHupe 
HUXHeW ceKLinn Bana OTHOCHTenbHO ocn Bana 
OTKnoHMTena b pe3yribTaTe asWctbha Ha Hero 
oceBofi Harpy3KM b npoqecce 6ypeHna. 

TaK, M3BecTHbiPi CTeHA Ann ncnbiTaHna 

6ypMJlbHblX Tpy6, BKTUOHaiOLUHM BblLUKy, CTaHMHy, 
MOAenb CKB3>KWHbl B BMAe KOnOHHbl o6caAHbix 

Tpy6, nonepeHHbiCi BM6parap c MaxoBMKaMM 
nynbcaTop, TopM03Hoe ycTpoficTBO c MyepraCi n 
HMHTarap (MOAenb) 3a6on CKBa>KHHbi b BMAe 
3aMKHyrofi peccopu n CKpenneHHoro c 
6ypnnbHOM TpycoM Bana (aBT. cb. N 262794, 
m. E 21 B), HenpuroAeH BcneACTBue 
HeB03MO>KHOCTH CHfiTb (n3MepnTb) paooHHe 
xapaKTepucTHKM OTKnoHHTena, ecnn ero BBecTH 
b o6caAHyio KonoHHy GToro CTeHAa, to ecTb b 
MOAenb CKBa>KHHbi. B MOAene CKBa>KHHbi 

OTCyTCTByiOT flar-IHKH H3MepeHHfl 60KOBblX 

yonnnW npn nepeMem,eHni/i aneMeHTOB 
OTKnoHHTena h B03MO>KHOCTb paAHanbHoro 
CMemeHna KOHi^a 6ypi/inbHoro Bana. 

flpyrofi n3BecTHbii?i CTeHA Ann HccneflOBaHHH 
npoLiecca 6ypeHHH (aBT. cb. N 1244297, Kn. E 
21 B 3/00) BKnionaeT MOAenb CKBa>KHHbi b bha© 
npo3paHHoR Tpy6bi, MOAenb 3a6on CKBa>KHHbi b 
BMAe CTaKaHa, MOAenb oypoBoro CTaBa c 
AonoTOM, MexaHH3Mbi BpameHHS h oceBotf 
Harpy3KH, cucTeMy LinpKynauMM, oyHKep c 
6ypoBbiM pacTBopoM. 

flaHHbiPi CTeHA TaioKe He no3BonneT flocTHHb 
nocTaBneHHoM u,enn, TaK KaK n b HeM 
OTcyTCTByeT B03M0>KH0CTb pa3MemeHna 
AaTHUKOB h H3MepeHH3 paooHHX xapaKTepucTHK 
OTKnoHHTena (6oKOBbie ycunna h 
nepeMempHHfl). 

Han6onee coBpeivieHHbiii CTeHA Ann 
nccneAOBaHHH npou,eccoB 6ypeHHH ropHbix 
nopoA (naT. P<t> N E2005879, E 21 B 3/00), 
BKiifOHaeT MexaHH3Mbi BpameHna v\ 
ruApoi-innnHAP oceBotf Harpy3KH, MOAenb 
6ypoBoro CTaBa (b BMfle LUTOKa rnflpou,nnnH,qpa), 
MOAenb 3a6on b BMAe 6noKa ropHofi nopoAbi c 
BocnpuHMMaioiAUM rnflpoL4nnnHflpoM, 
CBfi3aHHbiM pa6o<-ieffi MarncTpanbio c paooHWM 
TMApoLinnnHApoM. Ho v\ stot CTeHA HenpuMeHUM 
Ann McnbiTaHMti OTKnoHi/iTenefl no Teiw >xe 
npuHMHaM. 

CTeHAbi Ann i/icnbiTaHi/iti CTaHKOB (no aBT. cb. 
N 1504320) h McnbiTaHuR 

nopoAopaspywaiomero HHCTpyMeHTa (aBT. cb. N 
1442628) TaioKe HenpwroAHbi, TaK KaK BKnioHaioT 
6ypoBOM CTaHOK, coAep>KamnM ruAponoAaMy c 
LunMHAeneM, hto oneHb ycno>KHfleT 
KOHCTpyKi^Mfo, v\ b hux TaioKe He npeAycMOTpeHbi 
sneMeHTN, o6ecneHHBafomne B03MO>KHOCTb 
McnbiTaHUM OTKnoHHTenew. 

M3BecTHbi Tao<e CTeHAbi Ann MccneAOBaHMM 
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b o6nacTM HaKnoHHO-HanpaBneHHoro 6ypeHMfl. 

TaK, CTeHA Ann nccneAOBaHna npouecca 
ncKpuBneHnti 6ypoBbix ckb3>khh no aBT. cb. N 
122596 BKnfOMaeT MOAenb CKBa>KMHbi b bmas 
qnnMHApa n CBS3aHHoCi c hum cnnpanbHofi 
npy>KMHHoti BTynKM, MOAenb 6ypoBoro CTaBa b 
BHAe Bana, MOAenb OTunoHHTenn b BHAe 
KOHycHoR BTynKH Ha Bany, MOAenb 3a6oa b BHAe 
cppnKi4HOHHOM MycpTbi Ha Bany, niapHwpa n 
npy>KHHbi Ha CTep>KHe, ycTaHOBneHHOM Ha 
ujjinuax b ah nine uwiHHApa. B stom CTeHAe 
nccneAyioT nponecc MCKpMBneHMn nocpeACTBOM 
MOAenn OTKJioHMTenfl. CaM xe OTKnoHHTenb b 

3TOM CTeHAe HH npMMeHMTb, HH MCnblTaTb 
HeB03MO>KHO. 

Han6onee 6nn30K npeAnaraeMOMy HaMH 
CTeHAy CTeHfl no aBT.CB. CCCP N 1189984, E 21 
B 7/04, EM N 41, 1985. 3tot CTeHfl Ann 
MOAennpoBaHMfl pa6oTbi 6ypoBoro CTaBa b 
HaKnoHHOM CKBaxuHe BKnioHaeT MOAenb 
CKBawcMHbi, coAep>KaLflyio TpySnaTbie sneMeHTbi, 
MOAenb CTasa 6ypnnbHbix Tpy6, MOAenb 3a6on 
CKBa>KMHbi, CHa6>KeHHyio KopnycoM, lutokom c 
ynopHbiM noALUnnHUKOBNM sneMeHTOM n 
KOHTaKTHbiM y3noM, pacnono>KeHHbiM Me>KAy 

LUTOKOM W MOflenblO CTaBa, y3Jlbl C03flaHMfl 

oceBoPi Harpy3KM m KpyTfliflero MOMeHTa h 
flaTHMKn n3MepeHnn ycnnnPi b MOflene 3a6on. 

3tot CTeHfl HenpuroAeH flnn HcnbiTaHMfl 
OTKnoHHTeneCi HenpepbiBHoro fleficTBHfi Ha 
pa6oTocnoco6HOCTb, TaK KaK b HeM 
npeflycMOTpeHa B03MO>KHOCTb n3MepeHMK 
6oKOBbix ycnnHM TonbKO ot 6ypoBoro CTaBa 

nOCpeflCTBOM KOHCTpyKTHBHO cno>KHo£i MOAenn 

sa6ofl CKBa>KMHbi, BicnioMaioLLieCi, KpoMe 
cooTBeTCTByiomnx flaTHMKOB n3MepeHnfi ycMnufi, 
eme 12 sneMeHTOB. ripn pacnono>KeHMH 
oTKfioHHTenfi HenpepbiBHoro fletfcTBHn Ha 
flaHHOM CTeHfle npon3BecTM M3MepeHna BHe 
MOflenn 3a6on HeB03M0>KH0. KpoMe toto, 
ncnbiTaHHd OTKnoHHTenei^ Ha 
pa6oTocnoco6HOCTb, Tpe6yiomne HaHMeHbiuero 
BnHflHHS BHeiUHeM cpeAbi kinn XOTfl 6bl kbkhx to 
ycpeflHeHHbix ycnoBHM, b stom CTeHfle 
3aTpyflHeHbi HanHHHeM b MOflene CKBa>KMHbi 
KepHOB ropHbix nopoA c OTBepcTkWMH no 
cepeAHHe, xapaKTepn3yioLLinx Te kinn MHbie 
KOHKpeTHbie reonorHMecKMe ycnoBHfi 6ypeHnn (b 
rpaHHTax v\nv\ b H3BecTHflKax, KBapi_|HTax v\rw\ b 
rnHHHCTbix cjiaHLjax, HanpMMep). 06-beKTMBHaa 
oi_|eHKa pa6oTocnoco6HOCTM OTKnoHHTeneti 
npaKTH4ecKH HeB03MO>KHa npw stom. 

I_(enb n3o6peTeHnn - pacninpeHne o6nacTH 
npi/iMeHeHHH CTeHAa, Ann ncnbiTaHUM Ha HeM 
OTicnoHHTenefi 6ecKnnHOBbix CKonb3flinnx Tuna 
OBC, "Keflp". 

no cyiflecTBy, ncnbiTaHns OTKnoHHTena Ha 
pa6oTocnoco6HOCTb coctoat b HcnbiTaHHH Bana 
OTKnoHHTenn h y3noB pacKpenneHMn n 
OTKnoHeHun nyTeM MOAennpoBaHMn pa6oTN 
3Toro Bana b MOAenn CKBa>KHHbi, MMMTupyromefi 
caMbie o6iAne ycnoBHn. B Ka^ecTBe sneMeHTa 
TaKoti MOflenn CKBa>KHHbi mu npeAnaraeM caM 
Kopnyc OTKnoHMTena, b kotopom HeT 
reonorMMecKHX oco6eHHOCTeM iov\ nnn mhoK 
CKBa>KMHbi. npn HcnbiTaHMM OTKnoHHTenfl Ban 
Harpy>KaioT (b tm. BpaL^aioT), nepeMeL^aioT n 
OTKJioHHioT era ceKHHio OTHOCHTenbHO Kopnyca, 
T.e. MOAennpyK)T ero paSoTy npn CTaTi/mecKOM 
nono>KeHHn Kopnyca. 

Ben MOAenb CKBa>KMHbi BKnionaeT Tao<e 
AononHHTenbHO a^tmhkh 6oKOBbix ycnnn£i, 
3aKpenneHHbie KaxAbiM b noABMJKHOM 
n3MepnTenbHofl paMe n pacnonoxeHHbie 
HanpoTUB bnabmxhom nnaiuKM pacKpennaioiflero 
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y3na h OTKnoHMTenn y3na OTKnoHeHna. Moflenb 
3a6on, coeflMHeHHaa c HHWHePi ceKuwePi Bana 
OTKnoHMTena, o6ecneMHBaeT Hopn/ianbHyio 
pa6oTy y3na OTKnoHeHna b flByx CTeneHsx 
CBo6oflbi (BOKpyr ocu Bana n b anci/iflanbHoPi 
nnocKOCTM), hto cooTBeTCTByeT peanbHoPi 
3aflaHe MCKpuBneHns. 

klTaK, npn Bbi6paHHOM npoTOTune - CTeHfle 
no aBT.CB. N 1189984 - uenb n3o6peTeHi/ia 
coctout b pacLunpeHMM oonacTH npuMeHeHUfi 3a 
cneT oeecneneHUfl bo3mo>khoc™ ncnbiTaHna 
OTKJioHMTeneCi 6ecKnwHOBbix CKonb3flm,nx Tuna 
OBC, "Keflp". 

Uenb flocTuraeTca TeM, mto b CTeHfle flna 
MOflennpoBaHMfl pa6oTbi oypoBoro CTaBa b 

HaKnOHHOM CKBa>KMHG, COflepWaifleM flaTMMKM 

6oKOBbix ycujiMti, y3fibi co3flaHMfi KpyTfii^ero 
MOMGHTa n oceBoPi Harpy3KH, MOflenb 6ypoBoro 

CTaBa, MOflenb CKBa>KHHbl, BKniOHaiOLflyiO 

Tpy6MaTbi£i sneMeHT n MOflenb 3a6osi, 
CHa6>KeHHyio KopnycoM, lutokom c ynopHbiM 

nOflLUWIHHKOBbIM 3J16M6HT0M l/l KOHTaKTHbIM 

y3noM, MOflenb 6ypoBoro CTaBa BbinonHeHa b 
BUfle Bana OTKnoHi/iTensi 6ecKnnHOBoro 
CKonb3fliflero, coflep>Kam,ero nocneflOBaTenbHO 
coeflMHeHHbie Lunnu,eBoPi MycpToPi m wapHi/ipoM 

BepXHKDfO, npOMe>KyTOHHyK) H HH>KH(OK) ceKLinn 

Bana, a Tara<e ycTaHOBneHHbix Ha 3tom Bany 
y3na pacKpenneHUfi c BbiflBH>KHoPi nnawKoPi n 
y3na OTKnoHeHHH HH>KHePi cgkl^hm Bana co 
CMecTMTeneM, TpyonaTbiPi aneMeHT MOflenn 
CKBa>Ki/iHbi BbinonHeH b BUfle Kopnyca 
ynoMaHyToro OTKnoHHTena c okhom nofl 
BbiflBH>KHyK) nnaniKy, a flaTMHKH 6oKOBbix ycunnW 
3acpnKcnpoBaHbi b M3MepnTenbHbix paiwax, 
ycTaHOBneHHbix c B03MO>KHOCTbK) npoflonbHoro 
nepeMemeHUfl, h pa3MeifleHbi oahh - HanpoTUB 

BblflBH>KHOM nnaLUKH, flpyrOM - HanpOTUB HH>KHePi 

ceKLii/iH Bana, co crapoHbi era nepeKoca, b 
MOflenn 3a6ofl oflHH KOHeu, niTOKa coeflUHeH c 
HHWHefi ceKLinePi Bana nepe3 npoMexyronHbiPi 

nepeXOflHMK, CBfl3aHHblPi CO LUTOKOM LLinHI4eBblM 

coeflUHeHMeM, a flpyrow KOHei4 niTOKa pa3MemeH 
b nonocTH Kopnyca MOflenn 3a6oa, npw gtom 
ynopHbiPi noflmnriHUKOBbiM aneMeHT niTOKa 
ycTaHOBneH b pacraHKe GToro KOHU,a LUTOKa n 
BbinonHeH b BUfle OTKpbiraPi nonyoooPiMbi c 
LuapuKaMU, TopneBaa - CTeHKa Kopnyca MOflenM 
3a6ofl BbinonHeHa b BUfle onopHoPi nnTbi c 

B03M0>KH0CTbK5 npH>KaTHfl K HePi LUapHKOB 

ynoMnHyTOM nonyoooPiMbi, o6pa3yioLiiePi BMecTe 

C OnOpHOM nSTOpI KOHTaKTHblPi y3eii. 

Pa3Mepbi nonocTH Kopnyca MOfleni/i 3a6oH, 
sneMeHTOB uini/meBora coeflUHeHna lutoio c 
npoMe>KyTOMHbiM nepexoflHUKOM h 

noflLunnHMKOBofl nonyo6oPiMbi Bbi6paHbi H3 
ycnoBH3 o6ecneHeHnn bo3mo>khocth 
nepeMemeHUfl ee mapuKOB no onopHoPi nHTe 
npn nepeKoce HHWHePi ceKU,nn Bana 
OTKnoHMTena. 

B MOflenb CKBa>KHHbi MO>KeT 6biTb BBefleH 
flaTHHK yrna neperaca HM>KHePi ceKunn Bana, 
HanpuMep, b BMfle MHflMKaTopa nacoBoro Tuna 
H4-10. 

BoKOBbie ycunun ot BbiflBM>KHbix sneMeHTOB 
CHapafla nepeflaioTca Ha 6oKOBbie flaTMUKH 
Hepe3 cnei^nanbHbie nanbubi, BBMHHeHHbie b 
meafla flamnKOB. flnnHa nanbueB noflo6paHa 

T3KMM 06pa30M, MT06bl MOMeHT KOHTaKTa 

BbiflBH>KHOM nnaujKH y3na pacKpenneHMfl m 
HH>KHei?i ceKLiMM Bana y3na OTKnoHeHns 

COOTBeTCTBOBan MOMeHTy KOHTaKTa yKa3aHHbix 

noflBMJKHbix aneMeHTOB OTKnoHMTena co 
CTeHKaMU CKBa>KHHbi npn npoBefleHMM 

MCKyCCTB9HH0r0 HCKpMBneHMfl. 
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Ynon/iaHyTbie OTnunnTenbHbie npn3HaKH 
OTpaxaioT n3o6peTaTenbCKHM ypoBeHb, TaK KaK 
o6ecneMMBaioT HOBbiR nono>KMTenbHbiCi scfjcfjeKT 

B03MO>KHOCTb HCnblTaHUM OTKnoHHTeneR 
HenpepbiBHoro flewcTBUfl, Mero Henb3a 

OCyifleCTBHTb C nOMOIAbK) BblflBneHHblX HaMM 

npn noncKe, b tom 4ncne paccMOTpeHHbix Bbiiue, 

M3BeCTHblX CTeHflOB. 

ripeflnaraeMoe TexHUHecKoe peiueHne - 
HOBoe, TaK KaK He noBTopaeT M3BecTHbix 
TexHMHecKnx penieHMW flna flocTH>KeHMq TaKoPi 
>Ke L|enn n He ABnaeTCfl cyMMOM M3BecTHbix 
npn3HaK0B, o6ecneHHBafOLflnx cyMMapHbiPi 
acpcpeKT. 

HaMM Boo6ifle He o6Hapy>KeHbi CTeHflbi no 
ncnbiTaHMio OTKnoHMTeneK HenpepbiBHoro 

fleWCTBH3. 

YcTpoMCTBO MO>KeT 6biTb peann30BaHO Ha 
npoMbiLuneHHOM ypoBHe, TaK KaK snen/ieHTbi, 
cocTaBnsioLnne y3nbi CTeHfla, ocBoeHbi 
npoMbiLuneHHo: Tpy6HaTbie sneiweHTbi, 
LuapHupbi; LunaniKu; KnuHOBbie, Luni^eBbie n 
pe3b6oBbie coeflHHeHMfl; ynopHbie nofliunnHUKH 
KaMeHna; flaTHUKM H3MepeHHfl ycunuM; yrnoBoW 
flaTHMK nepeMeifleHUM m flpyrne. 

TaKMM o6pa30M, npeflnaraeMbiii CTeHfl 
xapaKTepn3yeTcn hobm3hom, M3o6peTaTenbCKMM 

ypOBHeM M npOMblllineHHOW npMMeHUMOCTbfO. 

Ha cpMr. 1-5 flaH npeflnaraeMbiK CTeHfl, Ha 
cpMr. 1 noKa3aH CTeHfl, o6ll|mm bma c6oKy; Ha 
cpur. 2 - MacTb CTeHAa, MOAenb 3a6on n asthmk 
yrna nepeKoca, b npoAonbHOM pa3pe3e; Ha cpur. 
3 - nacTb CTeHAa, y3en co3AaHMfi MOMeHTa; Ha 
cpur. 4 - b pa3pe3e OTKnoHHTenb; Ha cpur. 5 - 
flaTHMK m M3MepnTenbHOM paMe, b nonepeMHOM 
pa3pe3e CTeHfla. 

llpeflnaraeMbM CTeHfl BicnioHaeT KapKac, 
cocTOfliflUM m neBoPi n npaBOM KapKacHbix 
onopHbix "ifleK" 1 , coeflUHeHHbix Me>Kfly co6om 

KapKaCHblMH LUTaHraMU 2, Ha KOTOpblX 

ycTaHOBneHbi c B03MO>KHOCTbKi nepeMeifleHHfl 
M3MepnTenbHbie paMbi 3; MOflenb 5 CKBa>KHHbi; 
MOflenb 6 3a6os; y3en 7 co3flaHna oceBO^ 
Harpy3Kn; y3en 8 co3flaHnn KpyTniflero MOMeHTa 
(cpur. 1). 

KapKac pa3MeuieH Ha onopax 9 n 10; onopbi 

9 CHa6>KeHbl CpHKCMpyiOLLlUMM X0MyT8MM 11. 

Moflenb 4 6ypoBoro CTaBa (cpur. 4) 
coflep>KMT nepexoflHMK 12 m Ban 13, coctoall|mm 
H3 BepxHePi ceKU,nn 14, npoMe>KyTOHHoCi ceKL|nn 
15, coeflUHeHHbix MycpToPi 16. K npoMewyTOHHoPi 
ceKi^MM 15 Bana nocpeflCTBOM LunnneBoPi MycpTbi 
17 3aKpenneH mapHup 18. C LuapHnpoM 18 
coeflMHeHa hmjkhfifi ceKLiMB 19 Bana, Ha KOTopyio 
HaBUHHeH flononHHTenbHbiPi npoMe>KyTOMHbiPi 
nepexoflHHK 20. Moflenb 5 CKBa>KMHbi coflep>KMT 
3acpHKCnpoBaHHbiPi b xoMyTax 1 1 Tpy6naTbiPi 
oneMeHT b BUfle Kopnyca 21 OTunoHHTena c 
Bbipe3aHHbiM okhom 22, pacnonaraeMbiM Hafl 
y3noM pacKpenneHna, coflep>KaiflMM BbiflBM>KHyio 
nnaiiiKy 23, KOTopan pacnono>KeHa b BepxHeM m 
HH>KHeM nonyKnMHOBbix TonKaTennx 24 n 25 
cooTBeTCTBeHHO. C npoTMBonono>KHoPi OT 
npuBOflHoro KOHi_|a Kopnyca 21 CTopoHbi 
OTKnoHHTena 3aKpenneH y3en OTKnoHeHna, 
coflep>KaiflnPi nonyKJiMH 26 y3na OTKnoHeHun m 
CMecnTenb 27, o6pa3yioLflMe Me>KAy co6om 
3a3op e KOMneHcau,nn neperaca HH>KHePi ceKi^nn 
19 Bana. 

06a flaTMMKa 28 (cjDnr. 1) 6oKOBbix ycunnPi 
3ac})MKCnpoBaHbi b M3MepnTenbHbix paMax 3, 
oflMH - HanpoTMB nnaiuKM 23, flpyroPi - HanpoTUB 
HHJKHeti ceKi^MH 19 Bana (cpur. 4) co CMecnTeneM 

27, MMMTMpyiOT TOMKM KOHTaKTa BblflBM>KHOpl 

nnaniKH 23 n 3aKpenneHHoro b nepexoflHMKe 20 
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CTaBa nopoflopa3pyiuaioinero MHCTpyMGHTa (Ha 
cxeMe OTcyTCTByeT) b CKBawnHe. 

Moflerib 6 3a6oa coflep>KHT 
npucoeAHHeHHbiCi k Hi/i>KHeM cgki_|mm 19 
nepexoAHMK 20, HafleTbiR c noMombKO 
Lunni^eBoro coeflUHeHMfl (Ha cpur. 2 He 
o6o3H.no3.) Ha oflHH KOHei^ niTOKa 29, 
BbinoriHeHHoro b BMfle ynopHoro Bana. B 
pacTOHKe (nooaflOHHoe MecTo) BToporo KOHi^a 
niTOKa 29 pa3Meii^eH ynopHbiPi nofliiinnHMKOBbiM 

GfieiVieHT, BbinOJIHeHHbIM B BMfle OTKpblTOM 

nonyo6oMMbi 30 c LuapuKaMH. BTopoCi KOHeu, 
niTOKa 29 bmgctg c nonyo6oPiMoPi 30 pa3Meu^eH 
b nonocTM Kopnyca 31 MOflenn 3a6oa. Kopnyc 31 
bmgctg c ynopHbiM cpnaHL(eM 32 coocho 
3aKpenneHbi b ynopHoffi "lagkg" 1 KapKaca 
CTGHfla. TopuGBaa CTGHKa Kopnyca 31 MOAenn 
3a6on BbinojiHeHa b bmag onopHoti nfiTbi 34, b 

CBOK) OMepGflb, BbinOflHGHHOM B BUflG CMGHHOTO 

flucKa. flnfl npefloxpaHeHna "u\en\A" 1 v\ cpnaHLia 

32 OT npG>KAGBpGMGHHOrO yCTaflOCTHOrO CMflTHfl 

npn oceBOM HarpyweHHH OTKnoHHTensi bo 
cpnaHLie 32 npeflycMOTpeHO nocaflOHHoe mgcto 
Ana naTbi 34, n3roTOBneHHotf m MeTanna 
nOBblllieHHOtl TBepflOCTH b cpaBHeHnn c 

MeTajinoM, H3 Koraporo M3roTOBJieHbi ynopHan 
nieKa 1 n cpnaHeLi 327 

B cnynae npoBGAGHi/ia SKcnepuMeHTOB no 
onpefleneHMK) yrna nepeKoca hm>khgm ce«L4nn 19 
Bana Ha KopnycG 31 MOflenn 3a6on 

npGflyCMOTpGH KpOHLUTGClH 35, B KOTOpOM 

3aKpenneH flaTHHK 36 yrna nepeKoca, HanpuMep, 
HHflHKarap nacoBoro Tuna 144-10. 
noflLiinnHUKOBafl noriyo6oMMa 30 BMecTe c 

OnOpHOtl nflTOfi 34 COCTaBnflKJT KOHTaKTHblfi 

y3en. 

Pa3Mepbi sneMeHTOB wni/meBoro 
coeflUHeHns niTOKa 29 c nepexoflHUKOM 20, 
nonocTH Kopnyca 31 MOAenn 3a6oa h 
nonyo6o£iMbi 30 Bbi6paHbi c ycnoBiieM 
oeecneneHUfl bo3mo>khocth nepeMew,eHHfi 
LiiapuKOB nonyo6oMMbi 30 no onopHofi iwe 34 
npn neperace HH>KHetf ceKi^nn 19 Ba/ia Ha 
LuapHMpe 18, 

HanopHaa m cnnBHan nonocTH 
ruApoi^nnnHflpa nocpGACTBOM HanopHoro 39 u 
cnnBHoro 40 LunaHroB noAKnioHGHbi k 
MacnocTaHi4HM (Ha cpur. 1 He noKa3aHa). 

Y3en co3AaHMfi KpyTaiAGro MOMGHTa 
BKnfonaeT BeAOMbitf lukhb 41, noca>KeHHbiM Ha 

nGpGXOAHMK 42, KOTOpbIM COBMGCTHO C ynopHbiM 

noALunnHUKOM 43 BdaBJiGH b Kopnyc 44 y3na 
KpyTfliAero MOMeHTa. Kopnyc 44, b cbokd 
OHepeAb, xecTKO noca>KeH Ha BbiABH>KHOM 
LUTOKe rv\ppoi\\An\AHppa 37. BeAOMbifi lukhb 41 
peMeHHoCi nepeAanetf CBH3aH c BeAymuM 
lukhbom 45, nocawceHHbiM Ha aneKTpoABuraTenb 
8. BeAyiAMM 45 w BeAOMbiPi 41 lUKUBbi 
pacnono>K6Hbi b oahoR nnocKOCTH. KpyTfimntf 
momght onpGAeriflfOT, hcxoas H3 aHann3a 
paconux xapaKTepucTMK sneKTpoABHraTenfl 
(nacTOTa BpaiAGHun Bana ABuraTGJiq, 
3aTpaMMBaGMan snGKTpuMecKaa MomHOCTb 
BpaLAGHun Bana ABuraTGna npn npoBGAeHnn 
GKcnGpuMGHTa no nccnGAOBaHnio pa6oHnx 
xapaKTepucTMK OTKnoHMTens). 

Co6npaioT CTeHA b cneAyiomeM nopaAKG. 

B OAHy H3 ynopHbix meK 1 BCTaBnaioTCfl 
KapKacHbie niTaHrw 2, KOTopbie c o6paTHoti 
crapoHbi meK c)3HKCnpyK)T HaKHAHbiMW raMKaMn; 
Ha KapKacHbie niTaHru 2 co CTopoHbi 

He3acj3HKCHpOBaHHblX KOHI4OB HacaxuBaioT 
H3MepMTGnbHblG paMbl 3. CB060AHNG KOHL^bl 
KapKaCHblX LUTaHT 0MKCMpyfOT 

HG3aAGMCTBOB3HHOM U\eKOi\ 1; Ha 
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ropn30HTanbHOM noBepxHOCTH 
ycTaHaBnuBaioTCfi onopbi 9 m 10, Ha onopax 9 m 
10 pa3MeinaioT m cfjMKCupyioT xoiyyTaMM bckd 
KapKacHyio c6opKy ctgha3 c 3aKpGnnGHHbiMH Ha 
new n3MepnTenbHbiMH paiviaMU 3. B KpoHLUTewH 
38, pacnono>KeHHbiti Ha oahom H3 meK, 
BCTaBnaioT ruApoi-innnHAP 37 n noAKnioMaKDT 
HanopHbiM ia cnMBHbiM LunaHraMU k Hacocy 
MacnocTaHi^nn. llepexoAHHK 42 BCTaBnsioT 
coBMecTHO c ynopHbiM noALiinnHMKOM 43 b 
Kopnyc 44 y3na KpyTamGro momght3, 
HaBMHHGHHoro npGABapnTenbHO Ha hitok 
ruflpoLiMnMHApa 37. Ha nGpGXOAHMK 
Haca>KHBaHDT bgaomhR hikmb 41; Ha 

npOTMBOnOnO)KHOM IAGKG 1 KpGnflT MOAGnb 6 

3a6ofi. BGAyiA^^ ^ikmb KpGnnT Ha 
sneKTpoABuraTene 8 n pacnonaraioT b oahoK 
nnocKOCTM c BGAOMbiM hikhbom; Ha hmx 
HaAeBaioT KnuHOBbie peMHM. 

B CTaKaHbi, yKpenneHHbie Ha 
n3MepnTenbHbix paMax 3, BCTaBnaioT asthukh 
28 6oKOBbix ycunuM, nocneAHne noAKnioMaKiT k 

H3MepMTGnbHOpi CUCTeMe, pa3M6LHGHHOil Ha 

nynbTe ynpaBneHun (Ha CTeHAe He noKa3aHo). 

McnbiTyeMNM OTKnoHHTenb ycTaHaBnuBaioT b 
xoMyTax 1 1 Ha onopax 9 TaKMM o6pa30M, hto6n 
BbiABM>KHafl nnaniKa 23 m CMGCMTGnb 27 6binn b 

BGpTMKanbHOM nnOCKOCTM. llGpGMGlAGHMGM 

BAonb KapKacHbix iiJTaHr M3MepnTGnbHbiG paMbi 
m astmukm 6oKOBbix ycunMM ycTaHaBnMBaioT HaA 
BbiABM>KHoCi nnaniKow 23 n CMecnTeneM 27. 
Pa6oTaeT CTeHA cneAyioiAnM o6pa30M. 
BKnioHaioT ruApocucTeMy (hg noKa3aHa) 
CTeHAa; BKmoHeHneM cucTeMbi n3MepeHMfl Ha 
nynbTe (He nohcasaHbi) noAaioT nuTaHne 
AaTHMKaM 28 v\ 29 6oKOBbix 
nepeKmoneHneM sneKTpoMarHHTOB 
ruAPocucTeMbi ycTaHaBnMBaioT 
ruflpoi^nnnHApa 38 pe>KHM 
rioBbiLLieHMeM AaBneHHH b nonocTH Bbicoraro 
AaBneHMfl rnAP0L|nnnHAP0B lutok nocneAHero 
noABOAflT k nepexoAHMKy OTioioHMTenfl m 
HaBHHHUBaioT Ha Hero nepexoAHHK 42 c 
BGAOMbiM hikmbom; Ha OTKnoHHTenb noAaioT 
oceBoe ycwine, peKOMeHAyeMoe Ana 
npoBGAGHMfi ncnbiTaHUM OTKnoHHTenefi; b 
oxaTOM coctoshhh BbiABH>KHafl nnanjKa 23 n 
CMecMTenb 27 hm>khgm ceKL(nn Bana ynnpaioTCfi 
b nanbu,bi AaTHUKa 28 6oKOBbix ycunnK. npn 
3tom npoBOA^T 3aMepbi ycunnti; nocne stoto 
sneKTpoABuraTenb 8 BKmonaioT b CGTb n 
npuBOA^T bo BpaiAeHne Ban OTKnoHHTena 
(cHap^A) no BaTTMeTpy (He noKa3aHo), 
BKnioHeHHOMy b cxeMy sneKTpoABuraTens 8 \a 
pa3MemeHHOMy Ha nynbTe ynpaBneHna, 
onpeAenaioT sneKTpuHecKyio MomHOCTb, 
3aTpannBaeMyio Ha BpameHne Bana 
OTKnoHHTenn 1 . 3aTeM TaxoivieTpoM (He 
noKa3aHo) onpGAGnaioT MacTOTy "n" BpamGHna 
c(3opMyne M K p = P /n 
TpeHun (rAe P - 
noTpeenaeMan MoiAHOCTb sneKTpoABuraTenn 8), 
B03HMKaioiAH^ b y3nax OTKnoHHTenn npn 
BpameHUM Bana CHapHfla b pa6oHeM cocToaHnn. 
BbiKnioHaioT BpaiAeHne, CHUMaioT oceBOG 
Harpy>KeHne, n3BneKaioT AaTHHK 28 H3 CTaKaHa b 
n3MepnTenbHow paMe 3, pacnono>KeHHoPi HaA 
y3noM OTKnoHeHUfl Ana o6ecneMeHHfl 
BepTHKanbHoro nepeMemeHun HMJKHePi ceKLinn 
19 Bana OTKnoHMTena; b KpoHiiiTeflHe 35 
ycTaHaBnuBaioT a3thmk 36 yrna nepeKoca; p,a\OT 
nnaBHoe HarpyweHne (oceBbiM ycunneM) Bana 
OTKnoHHTena nocpGACTBOM ruAPounnnHApa 37. 
npoM3BOAflT 33TGM OTCMeT no ASTHUKy 36 AnnHbi 
npoTHBone>KaiA6ro KaTGTa yrna nGpGKOca 
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HH>KHei4 ceKi_|nn Bana OTKnoHHTenn; npon3BOflflT 
pacneT yrna nepeKoca no cpopMyne: 

L=arc tg b/n, 

rfle 

L - flni/iHa npnne>Kam,ero KaTeTa, 
onpeflenaeMoro no cpopMyne L=l-r; I - 
paccTOHHHe ot ueHTpa ccbepbi wapHupa flo 
MecTa M3MepeHMfl 6okoboi~o CMenieHna; r - 
paflnyc ccbepbi; b - flni/iHa npoTHBone>Kamero 
KaTeTa yrna nepeKoca. 

flanee chhm3iot Harpy>KeHne Baria 

OTKTIOHMTejlfl, npHBOflflT LLITOK ™flpOU,HnHHflpa B 
HCXOflHOe nOJ10)KeHMe V\ OTKHlOHaiOT 

GJIGKTpOnHTaHM© CTeHfla. 

TaKUM o6pa30M, HcnbiTyeMbiM 

o6"beKT-OTKnoHHTerib ABJiaeTcn HacTbK) CTeHfla 
npn npoBeAeHnn era HcnbiTaHufi h noBbiLiiaeT 
KanecTBO McnbiTaHnffi, TaK KaK b 3HannTenbHoPi 
CTeneHU i/icKnioHaeT npuMeHeHne 

flonoriHUTeribHbix aneMeHTOB, HMi/iTi/ipyKHfli-ix 
6ypoByio CKBa>KHHy. 

riO BeriUHUHe 3HaMeHHUl BblSlBneHHblX 

napaMeTpoB onpeflenaioT pa6oTocnoco6HOCTb 
OTKJioHHTeria, a caM OTKnoHHTenb ocBo6o>Kfla(OT 

OT XOMyTOB V\ OTCOeflUHflKDT OT MOflenH 3a6ofl 

CKBa>KMHbi n flpyn/ix sneMeHTOB CTeHfla. nocne 

STOrO OTKJlOHHTejlb CHUMaKDT CO CTeHfla, 

H3BneKaa M3 Hero TeM caMbiM MOflerib CTaBa m 
MOflerib CKBa>KHHbi n ycTaHaBnuBaioT flpyroti 
OTKJioHHTerib, KaK noKa3aHO Bbinie, c flpyrnMH 
MOflenaMU CTaBa n CKBa>KHHbi, "CHUMaioT" 
napaiweTpbi u TaK flanee. 

Oopwiyria M3o6peTeHM5i: 

CTeHfl flna MOflennpoBaHHfi pa6oTbi 
6ypoBoro CTaBa b HaKnoHHotf CKBa>KMHe, 
coflepwaiflufi flaTMUKn 6oKOBbix ycunnPi, y3nbi 
co3flaHna KpyTfliflero MOMeHTa m oceBotf 
Harpy3KH, MOflerib 6ypoBoro CTaBa, MOflenb 
3a6oa, CHa6>KeHHyKj KopnycoM n BKiKOMatoLflyio 

LUTOK C ynOpHbIM nOflLUHriHHKOBblM SfieMeHTOM h 



KOHTaKTHbiCi y3en, n MOflerib CKBa>KHHbi, 
coflep>Kamyio TpySMaTbitf aneMeHT, 

OTflMMaiOLflMMCfl TeM, MTO MOflerib 6ypoBoro 

CTaBa BbinoriHeHa b BUfle Bana OTKnoHMTens 
6ecKnnHOBoro CKonb3flmero, coflep>Kamero 

5 BepxHKDio, npoMe>KyTOMHyio n hh>khk>io ceKU,nn, 
coeflUHeHHbie nocneflOBaTenbHO ninnu,eBOM 
MycbTOM n LuapHnpoM, m ycTaHOBneHHbix Ha Bany 
yana pacKpenneHns c BbiflBH>KHOw nnaLUKoW \a 
y3na OTKnoHeHns HH>KHeCi ceKU,nn Bana co 

10 CMecTMTeneM, TpyonaTbiPi oneMeHT MOflenn 
CKBajKMHbi BbinonHeH b BUfle Kopnyca 
OTKnoHHTenn c okhom nofl BbiflBWKHyio nnaniKy, 

HanpOTMB KOTOpOM pa3MeLfleH OflMH flaTMMK 

6oKOBbix ycnnuM, a flpyroPi flar-iHK 6oKOBbix 
ycunuM - HanpoTMB HH>KHefi ceKU,nn Bana co 

15 CTopoHbi era nepeKoca, npi/i stom flaTHMKH 
3aKpenneHbi b H3MepnTenbHbix paMax, 
BbinonHeHHbix c B03MO>KHOCTbio npoflonbHoro 
nepeMeifleHna, oflHH KOHeLi LUTOKa MOflenn 
3a6ofl 3aKpenneH Ha HH>KHetf ceKU,nn Bana 
nocpeflCTBOM flononHHTenbHoro 

20 npoMe>KyTOHHoro nepexoflHMKa, CBH3aHHoro c 
lutokom LunMi^eBbiM coeflUHeHneM, a flpyroW 
K0Hei4 LUTOKa, b pacTOHKe KOToporo pa3MemeH 
ynopHbiM nofliiinnHMKOBbiM sneMeHT b BMfle 
OTKpbiTOM nonyo6oMMbi c LuapuKaMM, BBefleH b 
nonocTb Kopnyca MOflenM 3a6oa, TopueBaa 

25 CTeHKa KOToporo BbinonHeHa b BUfle onopHOM 
nfiTbi c B03MO>KHOCTbio npn>KaTHiq K Hew LLiapHKOB 
nonyo6o£iMbi, o6pa3yioLLieM BMecTe c onopHofi 
nflToS KOHTaKTHbiM y3en, npuneM pa3Mepbi 
nonocTM Kopnyca MOflenM 3a6oa, aneMeHTOB 

30 LunnL(eBora coeflUHeHMfl LUTOKa c 

flOnOJlHMTenbHblM npOMe>KyTOHHblM 

nepexoflHUKOM v\ noflLiinnHUKOBOM nonyo6oPiMbi 
Bbi6paHbi c ycnoBnewi o6ecneMeHMfl 
bo3MO>khocth nepeMeifleHnsq mapuKOB 
nocneflHeii no onopHoiTi nnTe npn neperace 
35 HHWHefi ceKLinn Bana OTKnoHMTenn. 
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